INTRODUCTION
Biological specialization, the ability of a fungal species or race to infect and reproduce only on a particular host or group of hosts (i.e. host range specialization, Leppik, 1965) , is characteristic of biotrophic fungi such as powdery mildews, rusts and smuts (Parlevliet, 1986) . Biological specialization has been used as a basis for taxonomic classification of hosts and parasites (Johnson, 1968; Meeuse, 1973; Mitter and Brooks, 1983; Raper, 1968; Savile, 1954) and may form part of the process of co-evolution (Futyuma, 1996) between a pathogen and its host.
The obligate, biotrophic fungus Blumeria graminis (DC) Speer (Syn. Erysiphe graminis DC) is the causal agent of powdery mildew in cereals. Strict host specialization was described for B. graminis by Marchal (1902) , with infection limited to a single host genus. This formed the basis of a classification system delimiting seven formae speciales (ff.spp.), which was extended to eight by Oku et al . (1985) . These include B. graminis f.sp. hordei on species of Hordeum , f.sp. tritici on Triticum , f.sp. secalis on Secale , f.sp. avenae on Avena , and four ff.spp. on wild grasses. Subsequent studies have shown that the host ranges extend to plants from more than one genus and even to other tribes (Eshed and Wahl, 1970; Hardison, 1944; Hirata, 1966; Sheng et al ., 1995) . Eshed and Wahl (1970) found that the host range of B. graminis varied according to the geographical area from which it was sampled. Isolates from cereals in Israel had a wider host range than those from elsewhere in the world, reflecting the greater genetic diversity of host plants in the Middle East, the proposed centre of origin and diversity of the wild ancestors and relatives of cultivated cereals. This association suggests the possibility of correlated evolution between B. graminis and its cereal hosts, and indicates that the formae speciales concept needs to be investigated in terms of geographical origin.
When the systematic relationship of a pathogen reflects that of its host, their evolutionary histories may also be linked. This is summarized by Fahrenholz's rule, 'parasite phylogeny mirrors host phylogeny ' (Eichler, 1948) , which assumes that a pathogen species may be associated with a host species because it or its ancestor was associated with the host's ancestor, implying that speciation in the host and parasite is approximately simultaneous. However, the ability of a pathogen to infect different host genera may not reflect host phylogeny. The geographical origin of the host and expansion of its range may affect the host range of a pathogen, such that hosts coexisting in close proximity may be exposed to attack by the same pathogen irrespective of their phylogeny (Eshed and Dinoor, 1980; Eshed and Wahl, 1970) .
